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Endoscope with dteposabte cartridge 
for tho hivaginp*? ™» nnrfnrr n pa endoscopic tube. 
Description of Invention. 

T hic i c tho o n n ti mn t H" - Pr """™ nrrn > ff )f »nnnn 0 booed on ttin p r i o .Ry appl i tnt l nnn P 07 100 fmm 
03.1 0 07 (L V Q md P *™" nn nn n \fl- 

B AC KG ROUND OF THE INVENTION. 

T^&SrSS^the fiefd of medicine, nan** to cotonoswy and enteroscopy, but can also be 
used for industrial endoscopes. 

^TSSn^^^ 1 • 1 ™ m u f DndDCC ° pnr m 

fca own p ate nts ic a tubo, ov n tffih l o undor fluid p mcsuro. Tho infnt o d and ovorto rt t tih o 

ondoccopo t iih n i nt r --p'™^ - h ™" nl " nr1 thnmfnro wac ntimod * mo "* '"^P'"" 1 ^. Th n "xp'Q^ 0 *** 
invaginator ic offn^- •» ™™ * ^ r rloo ° *° obioctivo and do n ^ not oovortho Int tn r 

Th o fluid p ro cm iT - n-"- ™* ™'y ' "^ . nn ™ ri ^rBrtlon of invaginnt n r, ht n » I go to t i ght ongapom n nt wttfe 
t ho ondo c copo tubo. Ac a nwffi o f thfc ongag o mBnt f n ovortod part n f inv a yiua lu . o nrn m o r twl cn f r h o rter 
that tho ondoccopo tub e . 

U .J. P3t. 1. 1 g 1, ff1ff t r 1 " ; 0"™ « 0 i C .a 3 1 to K ln mann and U.S. PaL 5.2S0.1W 1 t o R n hrt 

al., who c o dlc cl Er— — in™ T "™ f " ri h n min bv roforon c oR, illustrate th e a tt mnpto to ovor en m n tho 
offoot of invag i oatof'B o ngag e ment with on ondoccopo tube. 

t nvaginator according to tho I I S Pot. 1,321.015 ic mono layom rl To romovo th o rt m i r i l n lag of . nvag i n T t o r 
thoro i c = u gg cct od hy tft- r ™"*""« «*™0" nf pm nu m and vacuum and by oxtrac t in g of ondoccopo tubw 
Hi-««M*9 mont whan its objootivo coincidoc with ttio placo of inyaginatof c evert iun . P ut tho in^nt ign tw l 
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Ghann©Us4wfcu0u©4i&^ 

Is known the device under U.S.Pat. 4,315.331 from OcO. 1S86 to Kramann. co mprising an endOSCOitiG 
tuba encased in an evereifale elastic thin-waited tube which functions as a transporter-irWa&inateT 
(hereinafter - invaqinatort of the endoscopic tenbe. 4n-4he-<G!tew€S*-a©^ 

T^he invaoinator in the 

device accordino to this patent is set in long feovers oarallea to the transported tube, jkft^kas-saro^ 
£la©©-©£4«V£®fRSt^^ 

aatf^da-o<FHfi^^ Qno of tho drawbacks of th is device is the inconsistent unresJmQ 

of Invaoinator's lavere. whfch Is caused : bv their ^sticking together" unde r air pressure and jnevitabig 
petting of air into spaces bgfcvKasn them! Untimdy evertion of anv layer eludes fronxjs&iti&Pgffon in 
intubation arooass the other layers, located above the ovarfod one. 

stoagwtesg^A&a ^ i s an ®sfcra-®FgSKh^ portion of ira wagteatofr-^^ 

a uthors e ^ -y^Pa^-#^§^7^§4 = 

ffg^s$^g^-aesepflifl§-4o-d^ o f Gro rcdVrBete--a3$fl-&gk te varyin g from 0,4 tcS i — % y£=&alg^g&g MJS Pat. 
^^r^ SS), but th e^aft®¥gg$$&-fts^ : 
^mmuntcs t@©4tfith4h®4gfe 

sa$g$y~^F®feteKft-& a u s Fat . 5 l 35 & 7 3®4~-ag®g*-R3&'-gg^ of dlsplao emOTt- : eMg^^^5!&&^ 

4rt%s&8rte3^aff$^F8m-eh^ 

Is known also the intestinal endoscope under the inventor's certificate su 152243 8 from OOQQ-00-00 to 
ftflatasov with an Invaoinator set in pleats and placed at the gfoht anole with an endoscopic tube 
transported Bw the invaainaton TTife endoscope is used as a basis to the present invention a nd has been 
taken as a closest prior art. The endoscope actawdincr to the closest prior art comprises: - a JtaftLsaiig^; 
- a source of excessive pressure: - an endoscopic tube with an eyepiece, a control block having a 
communication branch-tube and a stop for a spring; - an invaafnator of endoscopic tuft® consisting of an . 
uneverted part encased in an everted part, at that Jfta uneverted part of invsoinator ti ghtly adjoins the 
endoscopic tube and is placed in toteats perpendicularly to it. From the side of the unevert ed end the 
invaqinator is supported by a spring and the area of transition of the uneverted part of the invaciEnator into 
the everted part is limited bv a tip fin the meaning off the -tip cover") of the endoscopic tube. Furt hermore*. 
the endoscope accordino to the closest prior art -comprises: - an external sea l of the endoscopic tube to 
which the end of the everted part of the invaqinator is fixed: - rings on the uneverte d end of the 
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invapinator: - an air-duct with a cock for feeding, working pressure into the cavi ty of the everted part of the 
invapinator: - an anal dilator Endoscopic tuba of the closest prior ait c omprises light and Imace 
transmission atemsnts. biopsy channels, channels, fox_oas or liquid supp ly, and, in addition, comprises 
two pairs of close-coiled springs with traction lines which are pair-wise connecte d to the distal ring of a 
mechanism for banding a distal end of the endoscopic tube and rollers locat ed in the control btock and 
desi gned for manual extraction effraction lines. 

The first drawback of the endoscope according to the closest odor art is unreliable operation of *fts 
mvaciinator resulting in difficufties wfih introduction of the endoscopic tube into the extemalseal (see lings 
42*53 of the SU 15224881. The invaqinHtor is to be everted under the tip , but during Invagination th® 
distal part of the endoscopic tubs becomes bared. ft can happen because of absence of a flap teaman 
the endoscopic tube and the uneverted part of the invaoinator and because of a .ftafctef $tnjctans of the 
Hatter, which cause the invaainator to adhere to the_en0 p3ffo pac tute under the air pressure. Tubeflteafe 
formed while bending the distal end also prevent too movement of Ihe invaginatQJLalOWi the endoscope 
tube. As a result, the spring is unable to dtsicflaos the invapinator to ward the tip. In addition, the uneverted 
and of the invaainator. connected with too rinos. does not ensur e sufficient pressurtzatfon of the cavity qf 
the everted part of the invaoinator. 

3fte-gttdp g cog re tMk®4egg&&®g^a&^^ al l c urves of-estptered-g&agwsak-BfrsM^ 

&alonoBcop®gr--TMfoe ! &Haft^^ 

g w g lr^^fcgft^ jnrminfl a mM v^ ^s^-s^m(^ The second drawba c k of known endoscopes is thpt ft 
is not possible to bend Hs distal end after the number of turns of fin endoscopic tube has exceeded 
certain specific value. Its end Is bent bv rotation o? two rollers each connect ed to its .pair -of traction Canes, 
These traction lines are enclosed in springs, and the distal ends of s prings are ©xtendadl bv channels in 
the wall of cartiarHoined rinos. Brads of traction lines are soldered t o the distal ring of .the. .Median 
mechanism for bending of the distal end of the tube. Pulling a traction line out of a spring decreaseS-flflfla 
between cardan rings and forms a smalt radius of a turn. At that the disteil csundteura ring pasffls the 
tmefam Bin© on distal dimtften. Shus^suf^ thereby increasing the gaps totoxsn 

trSrtgs. Offfisranc® of tengftfos off Stf® ssrosS fo8$-&smwtffe$®®09S «f the fcu Ifcs's «aw turn is a pmduci of V 
andl ^StoneSer ctf m endeseop® endoscopic taste* ApsanaM- m&toms poSsift ©&3t Gtafc rafaera 3-4 to^p© £T® 
fmnsd, tft# erad off w is fcSsd&sJi), feat while b5eps^ fomcsps ossfirfSnftfi® fto teid3©z». Ttds 

tflMbreRce-is eK^wed by L Msr^rma^a 




TQ 90017038729306 P. 05 

Date.- August 2005 
Page 3 of 16 c / os Lr/^e. 



PAQi 5/26 ' RCVD AT 8/5/2005 11:14:30 AM pastern Daylight Time] * SVWTOIFXRF-6/0 * DNIS:8729306 ' CSD: • DURATION (mm-ss):12-08 



05-AUG-2005 18:09 FROM MIONS PRO TO 90017038729306 P. 06 

App&CG&an Number: 09/509 J 77 Date: A^s^st 2005 

Sis^Si^sp^fiat^A Li^rs^ifi^E^is, Rage 4 of 16 C /&S U^C 

cc&vcted in response to the Natoce.cf ; 
Ncn+C&T&Uanf Amsftdmsnt dated Jane 2S, 2C05 

rctener. - rm&nual pew&F ggsdfotMa-4ra^^ extracting the tnacttort line ; W - 

remaining ficro a Qi° p9w&fy-a&aefra«e fore® aaolied to a cBtiat catfdan rift& er to tfie cyStera of btopsy 
ffomcsfps; °8 P - of rti&tuir&fl to^rSatew; "of mtisMom In rsxftarss; a f - fnc^E^fn&sK bs£$f©^n ■ 

$ teuton En® ©ind a spaing. u*rcd^ffcc^^&^ 

to^m-s^e^©«^®te^G0w^G^ a aalr of consecutively joined te sfcon tine$-b? m ©rcdoecttps $&64®&®i?ttl£ 
value V is Safes as terro as to'omg triicrtion ^&rra (iff (fegs^ Mottoes. 

The tihflrcS dtra&ffoscCi af4w®wR^n^e€©o|^ of the prior art Is the pmsfirjom of &e manrtomkfte©. : Rsr-reeaaro^ 
m®, am efldos&cps roeedls to te rasslfooia; «S^nrtfeEtoJ-airti3 storiiGaz©!! GrtoveMBin, flfos^s areTOpotiszB cs©s$ of . 
Infecaifig paflfieaiiGs^^ AIDS ag&r& c^agf jafesHons diseases ^^rtew, Preparation off thfe endoscope ' 
according to the cHosest prior art for worft requires its assembly. There are 10 detach able parts needed- to 
be assembled in the endoscope according to the otosest prior art, a nd its assembly takes abo^ half an 
hour. Eroonornfics of operating the existing endoscopes also complicates its mastering Thus, the left 
hand holds the control btock. gsfitches on and off fts cocks, rotates handles, which band arid Sfbc the distal 
end of the tuba, while the right hand Introduces the tubs into the intestine. 

St tnas been 0^&$9tt?~pre¥e^ proven In practice ^ fifeisfi W : ®tn^s®c©gje has makes mote.tora (bope, * fis ■ 
impsssabi© to tos^yc® bSepe^ teos^s Wo U tap feito a bSopJsaa Tbjs ills tf*s fwffifo &*&k&$cfe off fth© 
fifsaafose prior art . 

SUMMARY OF THE j 
:p$$4flvew4io^ 

■ Of COtOn 

i ■ 

Tto 08£e$&iv»e$ off ste imrisyrtkm fcews-kssfli fs^s^g: - ®asaf© to increase ImglloaMag ©? and- 



bsntsS'in^) of is d&M ©ifed rat feciflo&s dfifisansefe; - to "'hh£u& (n$alir&eflafffc©© of ani €*td©$0qpe.Brt&ire ©s>nsv®ntoT^ 
- to pstfom fcfopsy in ^(Sskwohi® c&S£s?tirt@6s, toip^s©?3llsfiKm; '-of- safcd o^sc^ss will/ iffi@£s®. batowofifiopsf. 
a^ssilafcte to snj; pfasfsacosro sn<S) wJQ mato S ®ss^^:©^sr^5©i5 ©r^oaoopiks. 

th&^&*3 setoff™ ©tt~y3Hss{fl5'©^G^ , 4fe&*fiQnBtniGftion o^p£ft£^®fl&-w5ft£@^S!^5?"^ | ©J 5 tf l ®E an ^ondoGc©^® uvith. iR^sQiwflS®^* 
wfeeBe-ua©v®ffS©£fl-©R^4B-e©M^^ 

i 

Ifr4he~6areftte$fcjs | &gre^ of im/agin aiar is o r ^ g&s^ 

<9B%naftd4frsw®fi&-s£4fe&^^ tub o and Gon n©site^l4® u &ff&^^ 

te--pm$®f£&d^2&ife®&m® n\& of pras enMflw&fttfeffMkfr^fl^^ i s - ffla de-5a^^4pw^-^Miolte wM^ 

teatete-^yllfldeMfl^l ch has a gap ta»|fe-aH^B6Qgvg^&-^-4^^ 

^)®U®WHS^ndeF-of4he-4m^a0to 

ple ats of d ifferen t fomta-g^efr-evereibte-eteg^ 
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aad-w&efflngis-of- fts i nternal d ia meter 

These objectives have been achieved bv the feci that the construction of an endoscooe conslstfrna of: - a 
source of Ita ht: ~ a source of Pressure: - biopsy forceps: ~ an endoscopic tube with the control block and 
communication branch, at that the ^endoscopic tub® comprises Internally elements for Itaht and image 



transmission, a channel cias/told. a biopsy channel, two pairs of springs with traction ilnes. which pair- 
wise connect the mechanism for tending the distal end off the endoscopic tube with manual sectors of 
traction lines located in the control flock, and externally - a compressed spring placed :on tufiiss distal 
end, an invaoinaftor. a tip, a mobile seal, an anal da8ator._has teen further supplemented with: 
a dlispg^lble cartridge for the inv^ of an endoscopic tube: 
a .system of ^ejAracftofs4ntractbrs of traction fines: 
an essentially chapped endoscopic tube: 
a s^stsrn of trrtmduction and extraction of biopsy forceps: 
an intansto' of traction line of biopsy forceps. 



©ad®SG9£3-4tt&$r-^ The safety of introduction, into, the IrttesMrw and 

convenience of exploitation of the suggested endoscope Is in the first turn ensured by .the disposable 
sterile cartridge which consists of: -ja stall whieft-has ^SMi a proj©^^ a£ as pniMtaal'draS, wtomlf? e&M 
tee~ene5G»6£d are comprised : fi ^mm^w^'-cS Wm <&&®S off the ofldesoaps: endoscopic Mfte. wfcteft 
coBl&fea4e4fte&at4hsHSFB^^ which preseryative is united with a spring stop on its 

proximal end : a comp^ssd sjp^rcsg; a ^prf&i©- dfstoniesir ln-whlch -wherein {{a)> the dMaA sssil ®? tite ■ 
^f^oseopje Sato Jscsft&d, tttfM s&at is ga&KBte^Mfo fastened to m urcevert&d end of fcw&sMtaC a fta/tor 
off sa&d compTsssstf sgsrircgi: am Tmt&gfiws&QV 'm to ffrcratrc of ® c®mpac£ fooEfora flexible cytotor, v$$£fo has a 
gsip-taifflij said pnsssfvattaa aM'-e^^e^m^ris®^ tf^cwf®r$ cws/m^n§$ csff {(©ft)} its <s?$&md! dB&nfli^rmd 
mctoTsg*®^ of ffls- 5nto7^5 diCT^sir. ^ tfog& the' same tima ftte <sw&fi®& of the ipvq$!fiisfer ^ on 

o f said sha ll, whjch seal is joined with the 'shell : - ot ®ns®5 ^ajtorfcawsn^ with a channel fin i& waffl; - srtip-crf 
eadeseepe endoscopic tn&® eeu^&d united ^ftft to dissM ©raS <c# sa&d pneservasSve, which eno~@h@4ip> tig 
hss *t prafcecflre© ©tos, a cterturDcaD fe-tt^sMn©- off sfess tetewtegHgf4ffaesfe ^ inflating of iritestirces . 
©f*-©tem©n* elements for firat* j03st5r^gi to fto eftdsseep® endoscopic tub®. The compact hollow flexible 
cylinder of the invaainator is formed of crurhplafl and tiohtiv compressed in longitudinal arcd tmansveree 
directions variform pleats of an evereible thln-walied tube, placed at different angles with the longitudinal 
axis of the endoscopic lube. Jn-pgs^s&sg-^^ Moreover, fthe c^ffSrid$e for 

tm£@Sft@tto?i of ifte &Rd&$s9p& endoscopic tabs e^^-^-^a€tod^to is joined with & medft&ai&m for $s 
infilii^ajction of sacd tube . which mechantSBm is made in 

the manner of a c^^fer rei&hi teo p5^£^, ttfft&cto -ar© tiiitffiroonfsiected to^r d^tancers an 
eSssftc tsabs 4 l^-a and the csa£§/ tetoasfj ttoira tos>^k-s-psda4-^es^ 

communicates with a source of gas pressure through a pedal cock . at that the feiwfeen 
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ttsg ffmndmaJ saal off the sBSJeesops endoscopic tabs, and <(a» lbs d&al pt^cn eempjfess SDSlSSgS ■ 
s^^tttoich returns nMons^ 
paasamm a source of vacuum . 

dyetB r - ! a*e*e^®4a<^^ 
e * MS 46^he«aetfe4^^ 
wwagw wfor Gout 



ta_S©rtu©u6-6ha»«®te-Gou^^ T" e system of extnactors-intractors of 

traction lines has a oneumo-hvdro-manual drive and cre g *«* additional force equal to a few grams at, the 
distal and of traction Una* The system comarises s ources of excess pressure and vacuum w mstiM 
to cmfltaE trfdflftflirhtfTm. Th? f^ i ^ t " t " MtJ ^^ cavities contain liquid and .sgfSrcBS wfth 

<im«nn Brass, at that said tokss <s®md-ks am feed to saM sp^gs ^> w»?La teead; «W £0^ 
?rrfr£g ^i^k*^*^*^^^ m» mada vwith soacinas sind are finished on some rjistanos from an 
^fictitino mechanism for bsnrHno the distal and, at that said trasSon Unes on the dtstsl end ee*!d«» 
jokes' are connected am sewfoi®s. sanafl in Ite eonflroJ fWocte the, taction lines are attached -|pjnwu1 
aitoeao^rriilractors of tjacfiJKHi arc^ceww*:^ united. oifo.ei©yw®inte ensuring which ensure efteSHsS©*^ 

ir^^^tact^^-tina feeding of vacui ,| m H° {he «* manually extracted traction Una and fgertinn . gf 
bkcbss pressure into the cavrh/ of an Introdu c ed traction line In order to greats the additional fpffi g the 
disss! end of -ttjs tubs and off tbs ftrataSora Beta e9atd-fes-#Rcs5*3<J is possible to finish, toy a eytoSsr and a 
jri^iim, orth©4ubs-ee«M-&i>-^^ 

zflpftaflf , gbtrt rg) ZEUfcfl ^ "^"^^ to connect w&n awtotewa's dfistei end, 

eaggtual a3rfract©rs*ntrae(tora of Is® fiissSoa Unas essufd tea made to a mamw of a rod. «Sks!» IQd 
fin smmsas off fluid wsssMre and vacuum - ca«fes& a manntsr of a p3£toa astd a_<^0a^sf . posJitstiiwicJ on 
the red. Art ©tewtent. enswrina which ensures ssnehrarKMisfluia^^ feeding 0* vacuum, jfijo 

the es^ty of the ©dracJeri! tec&ro Itea ^'fSukJ-feeSta© pressure onto «foa cavity cfthe irftredttesa trasSon 
ISne. could tea roede-as-a-ptfwss* a gear mated tsHft ©sea off tea* rods. As ©esh of fcso pinion© gears is 
coatplisd only; with Qs psiir csf iuSMSfon Bciies, that-is-wfty the bsnjJtosg of Kite tuba's end -Gould-tee Is parttormsd 
III too stages. The erasB-pj®s» crosspiece v^2n a^nanagsment sn operating lever, vtfhetnain where the 
reraittmi nwxitt of the crossoiece Is msvsfiSsf. oosmsciisd tsJtte flftsa bods; of the caanitrol biOCtJ. #b«9» and_t(i«s> 
. ends of the crosspiece are sasshsd; to few rods, eeuts^ensure ensures s5m»ri3asneous baitdtag of St>® 
tu&B's end in amy direcfion- 
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ja ^uotew .where *h® larosr err > r " > T ^ 4 ff flnMmjnto WW*"**** «*flff-fflrt«fo» 

^^^^ Gtfl&iajxds*;, 




{P&^'.fl Jft>p5|^ <Sfit@gMS^r iSG^i^S2s5ESgS3>&J- : 
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o - a spri Rgho& nvag i nator, 



flu id pmassM P&r 



o an e n gtesesps^tates-ttflftlk^te^^ its dista l-sflgr-^&flsfo : o ro sprin gs . 



are4te&fela4m OTiet i Gtub3 ' W ftlfr-a-fe topsy chann efe-pteten on tuba's d istal e nd, , 



o-tegmaSSG-sogro ^ion of sa6 d-(p{PBssiwa^w4&4to un o voit o d ond of inv a g i nctor oiT e mdos eope tub e , 



! 

BK5EF DESCRIPTION OF THEiDRAWViWGS: 

The-.gra^Mc msieuSafls <&s$Jato dartfv fltos ©ssaffttss ^•mm^sm, wter© on the FIG:1 f&p*$5@a&;@4rcfl&m^ 
is represented the endoscope %aSh. ^p©gabte : csfftyfc&s to Irivs^irfesSon, tt#*s#® wherefe a - a handte- 
.sftsipscS cantoQl SMt; b - d§s3s2 par? o? tfoa ©rateeops Swfes tatti moused ess^2ge; e -> ton§fiftd5m# gsc&tfft 
of the csnrtmSgs; d, e, f - wAsi^sd- fegmrcs$7te of naic' Oa-FSG-, 2 & sfesww represented t^'s$j3$Qlfl oft 
Q&mcafomJar&fasMtiHi cf tracatai-tas^ wJfib a-4U j l d - ro aroal i^eiimo-hvdrp-manual dwo. :ta~eag& rafien 8fos 
dlrtal ©Jtdl <#the ercttfosoop© 6s m <$P3^ pasSflfrm, rokso^ wherein : a * a state itf : §fi&8m gteraents 

comprised- toi the ccziSretf to.- enftvged'fnaffQMt ©J RG-. 2a;- -c - disSsi- part of the endoscope 

t#Sft "banwr syat©^ eBsmesms &fl£r&es8 ans^-sau^^escp-^^ ofeftdeeeepe endoscopic tojfte): d 
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- £rtte)7g&d fragment of RG. 2c. On RG. 3 is represented flhe system of - erfr^on^rtiracftson of tra&fon 
lines when ftfee end of {(an)) the ®iredoseo[pe Is fesraa doaffswaMs, w&es© wherein ; a - {aosi&oa custate off 
etemBTOSs comprised to. the ©arste! Gstosft; enlarged ftagj?n€m of Fltt 3a: c - <£&fi3 psrt of th© 

eodesoepe endoscopic tubs *Aj5flft "tensd" &£mm$2 (fwteojraaall arrows sfto^ ifts driving danacScm of the 
traction Htnes m^feft); d, e - eda^ed fragment of 'PICS. 3cl On FK3. € are repressed: a - a design of 
tiero endoscope b * a cmssjtfeoa caaUi - a teuorfffw}) togftditothe drs&ai end of endoscope in my diireo&on; 
c - a constnseScsin of a medfeajtejra to gfiteda^sSoiri of fte eftdeseep& endoscopic M>a;'d a_syst©m off 
jflteoduemg and egferaefeton esgrseafan and infrracftibn of Biopsy forceps. Q5V^£^§-4&-wf^^ 

DESCRIPTION OF THE PREFERRED EMBODIMENTS. 

TO<s4te£^Bf-m*ra<affe^^ 5 Specification of numerical markings of FIGs, 1-4 is gtoen a(L the 

end off ttft© spseffiestor* description . 



paypsndteii^artsHte-^^ 7 the i nv aginatef^s-supported- ^ sprtng -Wr-kMfr 

the plac e of transit ion of une\f erEed-pag^e^tova®taa*of^^ 



kresgfeafea^^ p res s ure 



iaJ-SHrfd4ransverae diFec3rcms-4Fi~a-Gom{pa€3 

foMte-ISee dbiDty could ha ye-a-re€ariyant--aagya3^^ of fits i nternal 

d i ameter r esp ectiv el y. 



^-ef^f@g©B^4nvonSon^®®- F I G, 2, R&~& r ^Cr^-g®g«pg$d^ A 
novoi endoscope includes an ead®eed$e endoscopic M>3. 3 with a control btecfc 2 snd/a eotTcmimleaijQn 
tosnch. ?&&PS-e^&--^QgsMs^^^ a ^ow« ^e^s$R}^eR®r An a*r-duc& US and a cock 17 

£Os£tictt^G&ih& cofltroJ Modi2cf ina psdffll. cnrotEcaa source of fes^ worftJrcg orssstuans ttaflfii an otpsrotrtft 
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21 onto the cay&y irfa seal 13. tafofoh cavity ccmmMflfcates t^aft a cavity 14 of a shell 22, Ttodfisiall part of 
the shall 22 is cemme?m<irafe$e by length and diameter &°£3&&&n4o the unevertted paitof an imivEgfostor 
23, &yt4he and its proximal part » to a oonqmassd-Sfrtns 10. Th@ everted end 12 of the fni^feto; 23 is 
6©jmec*®d4o fastened on the sftolB 22\te$ a rfr&s tB. The touEghuftDr 23 has na*TOttflngs:ssrcd w&teratofi$ 24, 
as J as a gap 25 taWi a dssM pxeservstftry© 2§ sfrS hat th e ga p-2&4s-kaepto® a l s p ^ t-^C«sgh^ssm»ffl 
&a~ca\jity 1 4r Ends of the dfs&al 28 and a prajsnnaS 27 pes&rvaiawes and as well as corresponding 
places of the tu&e 3 have aine&s 2S for Jnterawisieeaiiore and hafrnsttzattidn. A ssal 29 ota the -©nd -7 of the 
Ihvsginstor 23 &ap g irafess $hg esrwfy 14 from the csv&sr 29, rofofch commumscsftes with the knte^Hnal csysty. 
A distances 30 prevents defomtsfliion of the seal 2& to^ the ©jpsrersg 10. Ends of compressed spuing 10 ara 
&as©4 rested oqd the_ d&fcamssr 3® amt-a stop 1 1 at tte <md 28 of the preservstitrve 28. The stop- 11, in: its ■ 
turn, is posftconed on (@fee)} a profcscSon 31 of ffie shell 22. Tlhs dteaal-and of the p&sssiivafiv® 3£S e&fe 
vyfcfc finishes few a tip Q Kjfflh ch&raate 32 for tajss&iiisg ©if a proftsctivs gtsas 33 and bte^afog-up MMna of 
infesstijses, a&wtUts and with arc ©lament for esftflss&stt fixation to the eado$$®0e endoscopic Wfa 3, On 
the border between nsuroro ©3rd wide parts of the- shell 22, there is an area tfpfy) ffifthjap 
HrrteiTnfitiSats- naswsSar, wfcfewfldteiBit©^ wherein its pressed an ©tes&sc fling 34 for flbts&on. of the Mprod 
spf&tS 10. A cten&eD 35 mi an smMMMm 1© 6s used to di&comp^ssion of irttesaiirs^ dutftn®. iftltMfosllJoro. In' 
tfhe tutos 3, ba$&0*Mh**-<^ in addition to qf ore-enumerated > fhsr© ar© elaflHc.fiutea-38. 37 

-comprising springs 38, 39 and tet^con lines 4©, 41 , The fciitoss 33, 37 are connected tofhs spimrcgs 38, 39 
sMfo a tfiread 42. IMear to a cros^te^^n 43 for tern^j of this distal end of the feak© 3, iilje ©tnsSs of th£ 
tutos 38, 37 sine dfesed vMfo pOaigs 44; rahfldfti oluas sis© congsec£-1h£ springs 3S f 3© ttf&h the terdta' Ufies 
.40, 41. Pmsdmifii ends of tu&£$ 38, 37 are e^fln&eaed rastto sources ,45 of fluid excess gTOssasre and 
vacuum . PrroSmal ©nds of the fcracfiom Bn^ 4© t 41 ssp© coOT©ot®d thear -masiugl <aktectos^3^rs^D3 , s 
4®. buX tho l att ep and satd eactmactors-intractoirs - vffih an element -47, wtroh en^uriss ssfW^iiifOnows 
e^eft^a^^aMluKd-^Fsm feeding of vacuum into the csvEy of tfo© asdmcled ftrac^Oini finst 40 and feissftsssHS? 
Md of pressure Mo tfte tr^v^r the introdroed te^&Qtn] {Sme 41. 

Ef^ose®pe The endoscoiwo 3 has ((an)) iifitoY*a$ ^®g^s 4© of te ©^tismal cw^. an asMwca: 4^ v#h : 
teo opanings 50, d®fii@s?®d which serve .fi^^amiiiJB.^gtto of the pnsssffvs&fv@s*2S f 27. to the tMfe® 3; aksd 
ateo additionally the tube 3 has a «^ffi©vaSs!le ^s©v© 51 . The eontoJ ftriodt 2 hsss a teo^i S2 of ((an)} 

the air«duca 4fi. The ssal 13 e3 hs?msiiE^5!y to a mraec&artasm 53 for iiftamiiMeSI©f& of the 

ewsteeeepe endoscoEgg tubs 3- The me^toto^ 93 for iittmduc^Ort of the tafea 3 as outs^ted s, 
pedal £4 ((but)) and a lever 35 raaSteas controls the feeaidSffig of tube's end. A cylinder SB; fetfo pEsSsms 57, 
d^aanosrs 5S ^td s«€mer^-ef an etefe tu&$ 5^ eonSn a Bmit a c^vSy @0« which confn^cS^ ^th a . 
sowiw of fla*d ^i^sure by m^sff^ of a_c©t& si the psdsl 5£ A ca^ty 61* oon^sises a retyrra sprfin® ©2 snd. 
Is oonrsectsd soums of a«gd-Qfe^ipa vacuum te^r m®aas of a codt ?n the pedal &4.'A_&saQ arvd a 
nut ©5 are mc^rtea on &opsy 03^^-^&a-@S-^^^^^^ while at the distal 

end of said forceps a piston 66 is positioned. Sesafc for tin© s^aJ 34 and ths m£$5 is located at ertxy to 
. ^ faaopay-cftartiMl, wrfw^t ia-pofigeonad-witfr^ea^s-^^ vvhich entry as well as a codc^ 

are positioned on control ttiock 2 . A sylphtme OT, whl«^j sarv^ as a soiimc® of ffe44 pressure and vacuum 
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in (0he# a pneumatic Mensffien* ctffracftan Jin© of to5ops^ forceps, could im combaned'tttith «#s)} a handle 
of biopsy foroeips 83 . 

Ma&s made on the presen/sSve 27 and the flufc© 3 setves serve for their correct pas&tewn© connection . 
(fPh©ra)> After that the mechanism §3 ta- mounted on the iMto 3 and iim cartridge for invagmston Is ffeted. 
Ptsssbsbq on the cock 52 win ensum fig vseuiro l&ss&fcn Of the preservaftfiyes 28, 27 to the tub© 3. AlFSer 
introduction of the seal 1 3 Mo the cinder 53, eaiidflscfcpe's preparation for woirts as compelled. 

AStsr to patient has b©en pSsced on an ®a^s®sn ^endoscopic table, ((a)) the csitras£ge; 5s ©3ted and 
Inflmtfluced Mo -the rectum and its ampoule & esssSYtoBd as if wiltft a rigid rectoscope. Tte psessura fn tr^ 
cav^y -J4 & f®&-&y increased by prassfiftg mio cocfe 17 thus fs4®asto® freeing the ti&ancer 30 from 
coupling w34Ss the ffltestor 34 and jji^ sftgH 22. T!&©<p©by Thus, the spring 10 Is-frarfsased atmd ft- Is [passoblte to . 
proceed wUh) nnvsgjinstion erf the tasks 3. Evotn^oar of the Eiivs©faietor23 smd WrodiMtCon ©f Sjfje 9- Mo 
the caHon occura uroder fluid wooing prassmtrs-fti flsg cavtty 14 at roonnercts G$Hpf©ssk^j-ps^»&4 whenJhe 
oedal 54 is pressed . Burinf in the course of m& mdmmpy peossdure the iirffesSIfligs sra to fes «&S$o<j*3s4 ' 
inflated . Gas Mo irttes&nes Is coni^fD% suppiJgd t^ug^ a gasfl^uU. cftanrtsl! on the tubs 3 and farther 
thsougft tfts dtamfil 32 of the tip 6 thus prevejififircg ingress of intestine comenfls amder {(a)} 

the protective ©lass 33. Gss evscuatton from im$iS585*E©3 occura through {(a)} the eftsraiell 35 of tfis 
ditetor US. 

Bemaifag of ib§ mechanism 43 Is pee8Sz©d fixy sifKS^^s of fefea-pp&ssuro the soo«5®s- 4§ of excessive 
pressure and vacuum, by manual e^cfa^iitoctas 4® of tr&caoon fifties 40, 41 and- &y means of 
elemenis 47 ^s&cdfch^rati^^ feeding of vacuum into the cavity of this 

tubs 33 which- comprises the estairae&isd tpsctHoni OSffj© 4©» aired f®®dSn0 eg-to ^of excesswe presajre In flfee " 
csvfity off ttie Itoe 37 samawwa -which ccynprases $m Micdacced tmcaon line 41. A&^-i^s&jlt-al-^id 
ava^tfatieR -Llnderthe action of vacuum tfes dasfe fianfii© 33 sradf the sp?f ng 3S aiz© 3ffKMt©nied. ConsJderins, 
lUuat tltor dis&O end ts connfietsdl vfflt ffift tiRgjdto 0n® 40, fift$^ shotting <0ts» ife^eves mairauai essaira^lon 
of this traction line . Fluid ^rsssw® Under the action of pressure h i the M^e 37 ^^4a^®f this tubs snd the 
sgHfei^ 39 £to£ffitfe$ to^aanfe the esceca^irag macteiSsmt 43 tftus re3fcsvirta manual oysimcfiow of .the trs&icfi • 
Mm 41. The tlftffissd 42 tsft^sd C5i fimfess 33, 37 r «©aw®sts4h&m combines these tubes wfth.the springs 
3fl. Thius. ew«GMa*ia*^and4Qgdma-^^ vacuum and prsssure, vtfhich shorten and elongate the tubes 36. 
37 and the springs 38. 39. ©nsaiifi® sppftestlBfl cftp&mrs forces to'distaJ ends off traiSion- fines 40 arcd 41 ; 
nmmtsA esdr©c8tojra and infiracfian cf the tradjod? SfD^ 40, 41. create syrchnmow'eHMs cm tfeete 

pmafimtil ©fids- of traction lines . The m^amsm 43 of the ttto 3 i 8 fcafl* d^KRiwsrds by 4he Etove- 
msnttonod m^cd. QwinqaKm^^ When the mechanism 43 Is be nt upwards, 

all shove enufmercifed ^eme^ sre moved in. ©pposSsdifrscSorts; feat ben d ing^ef^^feaslsm^ . 
^uo4fa^%fef^^ the second pair of traction li nes, which 

work similarly, implement bending of the mechanism 43 to the left and to the right 8n intennedtote 
gosffioflgthQ m&cftsn&m 43 is tent totactartgssiStfe @{9pfiiGatie» use of hstfh pairs cf tej^io^ Rnes. The 
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etenent 47 roadie in tfts steps off a crasspiec© ttf&fo the imsr 55, e/nsunes simuttsneoiss bsraflng of the 
mechanism 43 era any direction, 

As-^f9flg-GGten^sG©py As now In th® course of colonoscopy the Syte 3 repeats ajl natural ftoio^ of tho 
Gotoa, tube's ©xtefibaition mus& not- fcs accelsrateS, The anal diifc&Oir 1& through refctScft s^todoo Is to 
foe corcducteift. atimma&s reduces to minimum irngtes^ina senssMorcs caused (&/ this process. 

The most prac25cs% imported v®f©se» embodiment ^.tfoe- iffwerotfont Js a- colonoscopy with the en3®SGope 
endoscopic tubs 3 ttathoost biopsy chsnn&fl, ((A)) The disposal csirtm£ge censures anravaMil&to 80 3 [rod 
ateums&c trans$HHtation of iiie taiKta 3. m the cotav pjfcssiffvsives 23, 27 pra&ect to (psterft flram 
Infections sasited 'm the em3s?srajipic tuibs 3, srcd gsjs foata 3 on, its turn - torn getting -GonScgiouB dyrSsrg 
endoscopy. £fa&-gamaQ3mswfc^^ of operating with such cotonoscop&also makes 

it mmlfoEfote to ouy physJcton durircg] ©ndoscop^ a phj^Scisrii-in sedentary poseifon vtfatch®s : th® scsn&sn, 
pmssas the psdal! cock H7 Kfltto on© ffoot and the p&d&Q 54 cgSUb $*t&tfti®f, with the rcgfhfc hand gxot&toGs th® 
l^^r 66, and: in esse of mmJty wastes tto. p^os^cSsw $©s$ 33 &y .pressing on the os^ tAjaanrttos toft 
taraS. Slcc^ coloimscops is rt&c&s&roy §rs% for fcsrty- dtos&ws; gj&sftasytf erok^i^ srafl- sateens, for toe 
regular $s?s®3&§=e$ codon cancar screening , Hswtg. ssBeettsd iftg p 3ijs{pticJo«5? patterns,; oaft-pattemfc 
pfaysficasns tails dfrscit ttem f o an innpefe^ dforatc fctr fctopsy taking amw3 ©th$r thorough 

@^nnonations, 

^efHF&&tf£a&teive£-&9^^ For foaoosv taking is used a Cfflft^Sl® wifaito the tap vvSthout the gilass 33 te-u$$& 
Han^flig exhausted tfoe possMfty'cf mswuai tesrtoo of the toTEeps-63 r K is itecesssry m^fifl® of the 
ssall S4 ami the suvst 65 to seafi toro^ai^y th@ ©raflir^ @7 into tb$ top^y^ chamn^l and connect St fry? means 
off the code @@ to tte sourco off 'Auto pressor©, ^ajffter te^gfo^ of the fcrogo® ®3 BSper^rm^dl fb^ thm- 
tvmvwsA Initmc^om ain^ due to toM tiauiid or oas pvs^Mm m Jtie p^ooi btrt-esgfe raction - wha© fbre®pa' 
• effraction is oafffbmiecfl graSftcShfrfta tihe cosfe 68-' in to "vssaiicnft* ps^iton- @m3 mmuaH mtfmc&m 'of the 
• fomsps 63- Doxs to tocsitson of tiia omsssure and vacuum sowp2B ®0 of-ffari d pfe&sur ® of the tocSlon 55n© 
W^ras^®f Sr th© ftsiftdJs of said fbmsps, !bacp^£® .Sslfcg is SmpJemented a® p^evBOi^y - spprondh 

of irSnos- ©imswrss movement' of' 9ts tpgefigon Eirt© to^te, ^-^etao^ment — while rings' detachment - 
extraction of the fraction line. 

Spscfilcstiofl of g^phk: nnat&risifis' marffis^B-^GT^- ^TOrkincis on fka. t-4 is as follovtfs : 

2 —the cot&^ btoegs wRh the comgmimto^o^ S»atfts h4ube ; 

3 - e n dosco Bs 4he endoscopic tube: 

4 — sTOftg^l part of ^v a giivutar<^« RG . S onl y ^f 

5— s mirc e of wc rfaftQ-psagswe in cav^ 44i^e^^@^!^^ 

6 — tfte tip of ewd®SQgpe the endoscopic fo&$ 3: 

7 ^-the urpevert<sd.efid of the twa^rBator33: 
®tQ— riff^^s^hs- end 7 of inva gfoa&gf-faH-PlG. 5 
10— the corci£jiB5S©d spring; 
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11 - the stop forthe spring 10; 

12 - the everted end of the invaginator 23; 

13- the proximal seal of the tube 3; 

14 - Sfae cavity of the everted part 4 of Sbs lnvagjnatDr23; 

15- theaiwiuctfbrfie^^ 

16 - the nng, fixing the end 12 of the invagkiator 23; 

17-the cock of the air-dud 15; 

4€ — manometer (on F I G. 5 only); 

19 -the anal dilator; 

20 — P OOtum (on F I G. 5 only)? 

- *w rt..r« a s np^rtinn the opening of the air-dud 15 on the tube 3; 

22 - the shefl of cartridge for invagination; 

23 -the invaginator formed into a compact ftexfcte cyfinder; 

24 -the narrowings and wktenmgs of the cinder of the invaginator 23; 

25 - the flap (ca^ty) between the cylinder of invaginator 23 and the preservative 26; 

26 -the drstai preservative of the tube 3; 

27 -the propdmal preservative of tfas tube 3; 

28 - the areas on the tube 3 and aUhe on the ends of preservatives 26, 27 for their hermetic connection; 

29 - ttie distal seal between the l«be 3 and the end 7 of th^ &ifva^rtator:23; 

30 - the dancer between the spring 10 and tha Invagihator 23. ftdmpric i ng coal 20 which distance 
comprises the seal 29 : 

31 -the projection ontte shefl 22tortfie5tDp11; 

32 -the channel in the tip 6; 

33 - the protective glass of the tip 6; 

34- the elastic ring, fixing the spring 10 in a compressed state; 

35 - the channel withe anal tftetor tO; 

36 - the lower elastic tube of extractor-irtractof of traction fines; 

37 - the upper elastic tube of extractorHntractor effraction ttnes; 

38 - the tower spring of extrac&oMrrtractor of traction lines; 
30 - the upper spring of exiractor-inttactor of traction: tines; 

40 - the lower traction ine of extractor-infractor of traction toes; 

41 - the upper traction Kne of epdractornntractor of fraction Sues; 

42 -the thread fixing the elastic tubes 36, 37 totfts springs 38, 30; 

43 -the mechanism for bencfing of tiie <fistat end of gie tube 3; 

44 - plufrdawg tm» ottiQ. which closes tte tubes 36, 37 and connects the springs: 38. 30 with the tractor 
iines40.41; 

4S-ttm sources offeid pres s ure of pressure and va^um ; 

46 - the mutual extractors-intractors of the traction lines 40, 41; 

47 - the demem^extractkKwdmcti 

48 - the pleats of external cover of the tube 3; 
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49 ~the air-duct into cavity of y^e preservatives 26, 27; 

50 - the distal and proximal openings of the air-duct 49 on Ibe tube 3; 
51 -trie sleeve gasket 

fi? ~ a i r i\ut* coe k the cock of the air-duct 49 on the control Mock 2; 
5$ - the mechanism for insertion of the endoscope endoscopic tube 3; 
54 - the pedal for switching on the mechanism 53; 
55 -the lever of the element 47. made in a shape of a crossptece; 

56 - the cyf nder of the mechanism 53; 

57 -the pistons of the cylinder 56; 

58 - the dtstanoers between the pistons 57; 

59 - segments the elastic tube, attached to the pistons 57; 

60 -the hermetic cavity, enclosed fay segment of the elastic tube 59 and the pistons 57; 

61 -the hermetic cavity, enclosed by thg seal 13 and the distal piston 57; 

62 -ibs spring, returning the pistons 57 to tome position; 

63 - the biopsy forceps; 

64 - the seal of the entry 67 into a biopsy channel; 

65 - the nut, fixing the seal 64; 

66 - the piston of the biopsy forceps; 

67 - the entry into a biopsy channel; 

68 -tiie cock, fooding tho flu i d pr e ssure which feeds pressure or vacuum into a biopsy channel; 

69 - the source of-feii d pr ess ure of pressure and vacuum connected witfttbe cavity of biopsy forceps 63; 

70 -the cutters of the biopsy forceps 63; 

71 - the distal intensifier (drive) of ttje traction line of the cutters 70. 
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(SftriQsco^ c.tuM, comprising . ■ ^_ 

^ inehdoicoifct^ 



0 fl disaasahte cartri^ tft^Bti on th ff *tf*> f-» m» endoscopic tube ffl and , epffwnfflMfl 
f^i^nrrfihe ertrfosoooi ^^ inwaiiMterte. en m/mihte M» «*h 3" iSP^^ end m 

CMui 4 ccwnaodly surest}. The endoscope acconSiitB to etolm 1. whsrain.eai& fie oyEntter m 
nfthasnvacunaiof fea ^comortass naming? 'fifi of to atom* dieter agW j «MeniRe^j2A «* its 
diameter. 

The endoscope aooorcJimQ to ^«?^!ai«!^^ HWksf- 



comprises a sShall <2Zi. whir h iMmtaina tha cylinder (2® Of tha iBwaglnatoir., 



•Oato 18 i®umzmy mms&s®. The endoscope aocowJJng to ; aq^4f-eMnM-4»-& dgnLL 
esmpaskFt® ttfhemin tha cartritipa eomigjises a pnsssrwaBv© fiH of the distal part of th© erstosoopfc- iufes i 
which preservative Is united vrith a flp m of the endoscopic tute 131 a(HsteSHH&^^ 



comitwiSKBS areas f28> for the henreggftfeatioftio W >a aradescopictutog (3)» 

OaEjm 11 (Cunanttir smeamisa). Ths srtdoscops aceorefing to deism 4S 4. ttfisrsln the flp Jttloanptaas .a 

prot&ctfve glass (33) a«d-<B©ma4B8s6ate!3J!S!8$^^ 

Clfibn 12 {CutwairoSllj? ttnnmSsdlb The endoscope «seo«Sne to any of ctelms 1 to afr-Uttwr. campriang.a • 
mechanism i5M for introduction of ifca endoscopic tubs tti into the everted tm at iiws^natoV. K*)teJws-& 
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